Uranium Occurrences in the Pacific Northwest by Van Alstine, Charles
Montana Tech Library 
Digital Commons @ Montana Tech 
Bachelors Theses and Reports, 1928 - 1970 Student Scholarship 
Spring 5-1955 
Uranium Occurrences in the Pacific Northwest 
Charles Van Alstine 
Follow this and additional works at: https://digitalcommons.mtech.edu/bach_theses 
 Part of the Geological Engineering Commons 
Ie 0 T
5
I or c
y
c 1 n
2
u
c
/ 5
T
n
T C JT· T
ce h e t 2
C 10 e g ent ,
0 c td.on 4
n 6
0 n oc 7
a 0
n
u r no
a 12
00 ,
os c oc 6
2
5
~
27
2
29
;
;
1
c
o
OT
U n o p t n an on n t Un d a b
0 ter tat ,
0 h, Colo a 0, zo n co. 0 th
c ro 00 u eno 0 iu ma
c oce in 00
n to T ·ary o can nd
, t COl on 0 U n
n by th Bou batho ·th
ct n in meta 0 p crock,
n oecu enc long e co -
C ock , uc 1 s th it d
al z fro occur enoe n i-
lat u l'P
. 1 d oce
m y of t e 0 t
0 b
y
u u COURR T CIFIONO TH T
Thi
tera u
ap
n th
nt n d to b umma y of uranium occurr nc and
no th est stat s .ontana, Idaho, ash ngton
nd go. Oee no appree abl uranium min ralization a e d1S-
s d n cla
n typ of m n
d s on g olog cal s tting
n thoug on g ne is of some of h
omp t d eu ion 0 the proble of gen-os t mn
u n s beyon thi report Beau e
y pro pected and r cent is-h
0 h v d nt rest, more occu r no s of u an um m n-
i refo e, thi paper mu t b consid ed
n n e m 1955
fo th gath red mo tly from r cent u. • G o og-
Comm sion publ ation • cau t e
d 0 only n nt ve y e lored in th a
ny 0 pos ts of only 1
0 t P 00 0 be ng publ bed, and
po t; 0 h
or t on af
rent and p om
publica onn
ty 0 t
g d poe t ,
cat on
o 0 th 0
h
o uch
cauthor to h s grat tud to o • lter •
ch, , an oc n th geology d pa ent of the onta.na
cool of n .n making th s report po ible.
T d · c an nfo on con b t d by • L. D. Jarrard, • H
n, and 0 t B tte off c , U. • tomic En
on, 1 for t e compl of'th·a epo t
s ion 0 0 a prop tie to publish infor at on
out t t 1 d o b ing th po t up to d t •
OD CT
of t t a. t in t f e o~ i -tar
t e e 0 ition of b .n e de n
t n a 0 t y on
fo 0 i ene To
0 for f nite
ov n ic e d
on n m
t
c
n e
0 , ·niti
h cc
0
co, d J.zon - e n
o o e
o encourage and sup e ent p t tomic rgy
00 ion, ·th cooperation fro th Geological Survey and the Bureau
of neB, conducts plorat on for ur nium deposits, inve tigates and
a uates d co r s, do
1d nd a V1ce in br nging
fr e a yin 0 uranium sa pIe , and off rs
o acts ·nto the producing eta' 0omi n
10 t on
d tr· ct
d position.
B__ .....'-A.. __
gOY rent agenc es is concentrated mostly n minin
ea of p ob ble geolog·c f 0 ab lity or uranium
ou
to ·c En rgy Commies on a so
ne and aery s ns tiv
norma.l ac-
on 'anomaly maps"
ion offices on the
ound r canna nc ,
con connais ance, u ing
radioe.ct· ity
ar
foun , t ey r
c nt· atio co t r
ch d th 0 gh Atomic ne gy Co
010 ·cal rv y and t e e of ..in col aborat on in-
t for 0 ogram an s p rvisl.ng
nt Un e 0 h~p 0 the tom c
o , t o 0 co. a 0 eg o a1
0 n d 0 it t d t e c cum tance 0 o i-
t·o · c 0 n d co n
0 or t on 0 d os·t
- 5
o D I L oee
01 0 ng e.g con n a umma y 0 a ab e 1 t ratl e on
0 oce enc n c no th t tates The occur-
ccord ng h typ 0 ho t rock, and re not n -
0 d· co y 0 imp0 n ach di cu ion
i pI c on g 0 t n uctu al con-
0 0 n 0 c s ace at f gurea
0 t n r iz t on not a ab e for thi
0
0 t ·tt or n pot ntial for
a 0 cir nc b a c be be-
h· n found avorable fo
t
d c n n or t n h
0 0 nc t· 0 bee e y
c x 0 e on, an
on a
6
I U VE ROC
The fir t commercial ranium if c nor t
w e fo d in quartz onzon te 0 th Bou de bathol in outh- '
e te n on a nc th original di co e i , ny 00 urrene s of
all a 0 ts of uran·um mineral have b en noted, not on y in th
Boulder batholit , bu
Fe of th e oceu renee
o in int u iv roe in Idaho and ashingtono
ave a potential fo production 0 0 e-grad
ial und nt condition. n the uran um bea ing ins,
quar and pyri e a e t predominan gangu m n als; lead, i va
and copp a e t e mo e common as ociate Lner-aI •
sid s th n typ 0 occur nc , n e OUB bod e of g anit
and gne·s v b n oun ich exh·b·t abnormal a io ot vity
is rad·oacti it 8 . ently caused e·ther by a hig r tio 0 the
adioact v ot s um iso 0 n po sh felds , or by di seminated
cr ta s of ace s 0 n rals con in n ur nium t 0 um
tn x m ani con ten of the bod·es .s aldo ove on or t 0
hun ed 0 a p c n
Furth r exp o at·on in an ru iv r-ock i probabl as re ult
of ec nt di co e 0 th an minera u un te, saoci
with thi 0 oc no n no t of po an a h n ton.
- 7 -
B UL
9 , of n in th no th
c n al pa t 0 no e 0 f 0
n n 0 t ea
nc of n 1 rt
0 a
zon 0 an d·
t h
f 0
d n oc e
er qu t
,
0 0 eu
o o o
o c
co 0 o
1 a
on
c-
B t 0 f c a z, a h nee
th on! a 0 h e h ell ha
an 0 d 0 comm rei 1 co cen a 0 n
y 0 n n, th f ha ub tan
ur roduce
ty 0
b nd
n C oc nc
to 0 t of in iz on t soc t d
ba
f 0 tt n
n
n
or 0 a 0 0 a t
on 0 v or
0 b e ~ne _·nin
"'- 0
ne fa
po en
ne co 0 r in •
s i
t. 0 e. one cut
0 0 1 an co
ri c o ic u r Ie t
0-"'" 0 i 0 c
con
u a
n s r 0 e
d 0 tl
0 an
c e
Co n
n
c ly
0
c 0
0 0 a. 0 sho a 0 ty, ut
I- t Tor 0 i to
od c mo in p ob
thi n e or ·6 condit on
c 0 n t on a 0 by eope n
and 0 a e con t
0 zon t t n c
a1 . ·t zo 0
Co cc
o
no th-
h-
t
o
oc o h t
•
n
t u n
t · oc
o o
zon ,
o
o
a o
o
ng f t n are inac s bl , but th tom·c
Co 0 TO to r open dit v 1 0
Y agl 0 only m nor r dioactivl.ty has been found.
he 0 ano alou ad·o ct·vity; elec
0 y u a high as al erc nt
ni 0 0 n b n d fin t ly identified,
ut at d conde. y min ral nd c
• d a 1 ount of or ngs o ened
g t anium conta n d in t 0
0 r y ba ec ou eta , and
0 0 ·ne al
b 1 t of occurrence, or
0 0 of ani n r 1 z tion untd so e
0 don to 0 n th u ni fo d
C a
0 0 0 of c im n a . C
on of h Bou d r b tho
0 h t 0
h b ro
d 95
b in
0 0 h 0
d 0 0
0 0 n
2
v n a e co 0 ad of silicified country roek and discontinuou
n ers nd en s of ch 10 onic qu tz Several stages of quartz
a ·zat on
t r -1 c f catio of
by s gm nt tion, br ceiation, and sub e-
i color d quartz stringer • B is th
c · hoth depo 1t 0 t i typ in th Bould r b tholith, urani
o q a
·th on of the later stages of da k
·n di c tinuou string rs and
are
ch
iden
tz,
o
cia d gummite type mine 1 is ur oundedu th 10 ely a
n rit and
ron 0 d s
ct·o th
o r noe cit f aotur fIlings.
r z a he main gangue materials
1 ct v mini g nd ar fu
n or - ad material~
t been spon or d by
h x nt an continuit of
rty
G g
ll·n
0
za io a n t t uct es and a d the
G 0
0 on , n th G n oh
fo nd by n to c
ound ano ly to b
d th short y
t m , 0 y ha
od c d.
0 o y of
0 b }01 h-- h i .c 0
po it • roperty s nea the contact of the host
oc andt ac ba n d posits to the at which
hi ou 1 er f 0 n bathol the Th country ock is th
tho ith with nUm rous d ke and irregu a
ou zones in the immediat vicini y of the
1 q z mo onite
alas te i
ty a n r y v t ca tie 700 -to- a~t he ooney
not a f, b t t ve n i outlin by the brok n
t ri 1 on • This veJ.n i typically i egul
z f·cat on ou ng 0 si1io g ne ally
t n. gm. nta tion 0 th at ·ng r t
·on by n a of q tz e · y d stingui y th
co or 0 age ca A n th other
t of t yp, b c don~c q rt s one of th later
0 ci on y be ssoe· te '1th th
1 r 0 e-h on ~t
c n t n t for hundr d f t.
n n c z, r found in pod
t ·n s rf c th ur ni mi
0 m t rie ·es, di t ib
ct nd to 1 t n n
oc oc t , yr d
o o n on t prope
i tion
o
d
y 0

u HIe ROCK
Occurrences of an1um mineral have bee o ed 1n the metamor h
o .s of 0, n ·1
n h s p , t a e usually
p e ies q a z tes, schists, and pby lites. In nortl
rn ashington, he occu renees in metamorphic rocks have 0 far
een closely assoc·ated ,·th the contact zones b tween p lozo· m
se i. ent a1d
"The major st uctu es in his type of deposit ar fault 0 contact
zon a tur c avaae nd movent a ong panes of chistosity a
al y th on 0 l1ng facto in th redi t ib tion of secondary
an e um m·ne al
artz, pyrite, and iron oxd.des ar the pr· nc i.pa gangue nd.ner-a s
tun- , o be nite, an anophane ar the more a undan second y
ni aninit 18 th im y m·ne al the e the de
o it av een x or d belo ~ the zone of the in
Co dl ne dis r·ct in daho and the dnite con c typ
n as ing on a e pre ently t1e most promising of the occur
enc n arno phic oc l-llC lot ae present exp 0 a ion in th
no th e t is b eng con ent at d on the etwmor h·c roc(s of
a in ton, I 0, and n ont n •
6
CO L DI CT
Co ur noted as a pro
due of bas an preciou om 1 e ve n to the north and
of t o b n fa t fo e, Ih n th n ed fo u anium becam
i a inte v 1y ~nvest·gat for ani mine al
b ene·eo n the int at d p ivate parti s
o a reciab as b n found, but in 949, n
n ! i eve 1 v ins C 0 to the
found to con n ran ni in sociation
a ti orne exp 0 d di ond
rmi the ad nd xt nt 0 the uranium
0 one b th eun hi.ne ining Co pany
Co i ~ion
in t n h n 1 n e y mi a
n 0 nd in e eral 0 he min of
c'" v n ound pp oxima ely
0 nfu t and in bout
quit po ·bl h t 1 10 gb
nee , f'utu 10 -
e 0 m jo min r 1
e 1 1
0 e-
tic
b on
z t·on.
ct ·t
n
o
i t only on d· u ed in
o
o o
7
shin n
Th Co nt, daho, is loca ed four mi es
ilve belt of the Co ur dl i ne minins of el og in the f ou
s ~ct. hi ina has on been one of the most .mportant ilve
p in t e nort e t. routine investigation of the -to kin
liz tion to .c ergy Commission perSOl1ne ed0 re ea
a s a e 8 ar 11 1 the ain ilv r-bearing ve-ns on o e
re
e high y adioactive th inv st- t on
11 ence 0 a eci ble amount of the p
.mary ur nip
, u an n te in gy Commission sponso e xp 0 t 0
0 d by il1in to d termine th a an
0 t ru ture
o
e
ou an has no b e inten iv in i
t er have b en no co rcial q antities
o on t fae in the minin distric~. n
e ing structures lave not b en foun en the
vid ntly, t u ani mine B. iz tion h s
d an t base m 1 m~ne liz t·on~
anium m~ne aliz t on m y extend
n s p viously thou t. Th s
0 d t rmin the 10 1 r li it
in ; o th rod ction potentia
t t •
o t
ton n
o ot
8
n c fo o
o c
t
io 0 e
0
e 0 0 0 0
oc
0
ic 0
q 0 ...,0
0 ( 0
0 - 0 0
e
0 0 0
0 0
c
(2 o ,
o
o
i t e n t to t · oce rene cone; n t aoe
0 n 0 (5 0
n izat on
on n n •
to c 1
z tion n
t r r at
eo i od c 0
. tu n ve
n n e
0
1 i ·ct · 0
0 or 0
o 0 , 0
t
(
o
(
u e e
o
o
o n
o n o 1 n
to t •
, n i n
o
o
o
o
ndica d th t Y 0 0 0 0 ec
its a on e co n
pos ibly t i e
a a coo e d n got·a . s a
th on c • co ora 1.0 ,
ne nc ,
fa on n
n n t d d • 0
t e c d of
h on a t e n n
b c 0
to
i t 0
ern
, n nd •
0 a.
o te
r n e c 0 ·t 0
o
o
er te. t ce pos e of con ct t e
roc b 0 q c chi st tosity is
o ~ on tr e 0° - 0- 0° and
ion 0 C op of i 'q ar z a e no ed lit in
e und e e of t e co ct.
contac el i r r, b r-end ene a 1 no d
r d· t t e of t e initial minin.
n, co ct 0 i t ch to ity- 0° I •J
o t no o ' er, ·ndic t h cont t of n
20 ./ 0 0 co ered a been on it r 0 0 d
t f a os n-
t c al·z tion in h
at , , n fo i io 1 P
c te to be mo concen
i nit , on th ot e n , h
0 L e roc r- ·d 1 t iction to a t
nitic at r . 1 p n ·t0
tl co n or ner .zation
h 1 z t~o s vi i 0
0 c 0
n n tar n d;
t e lana
iz co
0 r zo C 0 to
0 0 •
0 ·d nti ie inc e an a o 11 n
n ob
t·f u ne
h n i foun
n on
n on ac
0 ·ot
so
o •
e
o
c
1
se ~o n ume of occu r enc lie a no
e on , b t iCl
n ..Po ni it- c or ~f 0 e e onom·ca of
t eatin ie 0 0 oun 0 ....' e t e 0
oee e e
ree 0 um ace n h o p oria
fo tion 0 1 e t rn 0 co 0 ical
ten i or
0 0
0
n con n
h o . - c •
Cone
o
t t o o t u o
V 10 0
u n
o a a econd y
cc nee a cau e i
a .oinin a e of or
iner s a e found n
on 0 ranium
e fo in
t a • 18 g ad
n c p e ely termine
en
1 i n
n al
co
n
tia
not
t·on n
oce not
a o
a b n o 0 d 0 o ig o an-
t epo
c ,o o o
t o a o on
c bon-
it·on, 0
o is
n n o
04' 0
c
o
6
1 C 0 C 0 0 ni ro es is un
con a. h
0 t c y,
u
b n 0 zon
n , ou y , 0 n er •
co
o to n
n
c o o o o b
n o
o o t
"7
i B
0 n in 0 e 0.
im to c·a 0 ~n
v ary t c n nit es,
corre a 0 u en t
02 c
t e orm 0
2
o u T C FI T T
0 to ;, t 0 11 . 1 0 c·n e os· t in
c · c t in 0 the
o~ een i th seve
oce 0 o t 0 c n c of'
t or 0 so y co er ge s it 0 t n-
n d· t ·c et o p c Relativ ly
in ros ct· fo bo 11
e on n c n a did no isc o~
c 0 0
e , t a c an ai r
0 h 0 c to in or
o i s i a
no
t
nc t
o
t
o -
o o
r a 0 ie c u ea inte st
n a r • he ite e o it c e e
. t r t· 0 a. dno oom
o 0 t t t it o uction
t in 0 0 ect·n 1 asin
in ens e ri ate in num rou
0 d 0 ir u te t e 0
e
0 0 c n n the 0 t en, h s
c int s v e on c
0 .. c n ast rl on n
no t o. one ot e nte a" e n fo d
no n on, b t 0 e n nou or
t n 0 en e
0 955 b e
in 0 tr t c
n no n ee
0 to t
0 t 0 0 n
C 0 e
v
0 i t 0 in
0
o
c , n 0 Co fa on
na olocrica 1950
n
1952'
ob t c C a eta 0
co 0 ic • 5 7 96,
Geo an n s
on
0 ro Co
n 5, • •
on r ni u. o 0 cs.
.J inera t
7 9 2
r, n·n .
in
J 9 ;
0 v . n n in 0 5
no , 2
ni
•
c e a
o n
to c
, n no c o 0 o 45, no
o n 0
o c
d c
the
95
te
u ,
,
o
a.
5
n to
Goo' 0
952
2 -
o c
ndzon
2
3
4
)
6
7
b o rn
nc
8.
9 c
1• o
1 con ur
,..
COLVILLo
o
o
o
o
o
VIo
oo
o
-T
BO N€ S
o
FERRY
cou cu,
o
01
o
SHELBY
o
KALI PE
o T
GREAT 'FALLS
o
LEWISTOWNo '
MIS 0 LA
o
BUTTE
o
L'V NGSTONo
(
GLEND'VEo
M1LES CITV
o
CD
BILL' 5
o
D _p \ S
C\ \C
OCA TL 0
o o
OF AD'OACT1VE MINERA S
HE
o W ST
MAY \955
URANIUM
THORIUM
